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ABSTRACT
Career awareness is described as the manner by which

students cluster jobs. The clustering of jobs was based on the
students perceptions of similarities among job titles. Interest
inventories were used as the bases to select 36 job titles.
Seventy-eight high school students sorted the'stimuli iAto several
categories. The multidimensional scaling technique was used to
analyze the data. Twelve oldsters emerged using the criteria set by
the authors. The findings suggest that the students' perceptions of
the jobs may vary from that of inventory designers. The counselors
should be made aware of this problem. Implications of the findings
for other components of career education are discussed. (Author)



U.S. DEPARTMENT OPHEALTH,
EDUCATION I WEL FARE
NATIONAL INiTITUTE OP

IIOUCATION
THIS DOCUMENT HAS BEEN REPRO
OuCE0 EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION OR
ATtNo PON1S OF viEW OR OPINIONS
STATED 00 NOT NEcESSARILT REPRE-
SENT OFFICIAL NATIONAL

IO
1NSTITY. VTE Op

EDuCATION POSITN OR POLIC

JOB CLUSTERS AS PERCEIVED BY HIGH SCHOOL STUDENTS*

Pattie S.Viyekananthan
Larry J. Weber

Virginia Polytechnic Institute and State UniversitY

A basic assumption in a Career choice model is that job selection id a
matching process whereby a person looks at his own attributes, weighs what he
thinks the requirements of the job are and makes hisdecipion. (See, for
example, Vroom, 1964). The intent of vocational counseling is to facilitate
this decieion making process. During such counseling the process of
assisting'students in job selection is very often based on information
obtained from the responses made by students to the items on en interest inventory
Since an inventory is based on en Underlying rationale of its designer's
perception of the structure of-occupations, the student is forced to make his
decisions on a:rationale that may not be in accord with his own viewpoint. Thus
there exists a possibility that the inventory mayinot,reveal:the Otudent'e true
perpeption of:job clusters. To the extent that theta is disagreement between the
jobA)erceptionsof the instrument designer and those of students the possibility
of inappropriate vocational choice exists.: The purpose of the current research
was to investigate theverOeptiOns of jobs that students hove. SuCh a
determination :is seen as nezessary prior to making a realistic choice about what
occupation a person should enter. Job awareness then is viewed as a precursor
to job selection.

Career education has identified four major areas of emphasis, i.e., awareness.
orientation, exploration and training. To date the elementary school has focused
on the awareness component. However, many researchers in the field of vocational
development and vocational maturity would argue that career awareness is a
continuous process in one's life. This paper is concerned with career awareness
at the high school level.

Job awareness is described in this study as the manner by which students
cluster jobs. For the purposes of this study, the clustering of jobs was based
on the students' perceptions of similarities among job titles. Specifically,
the authors were interested in determining (a) the jobs that high school
students identified as similar (namely the job clusters), and (b) the nature
of the clusters.

Job Clustering Approaches

A literature survey indicates that the methods used to classify-jobs into
clusters can be grOuped,under threi categories.- The first category :deals with the

-job' enilyeid-4Chnique. In their_ study, --Itiocobone Cunningham-, (1971a, 19710
identified work Af5eneionerbeeed on periamoneiitSvd*Orfceleiente of- the jobs. The
WonecetegOiljnyalyge-noing the ei-046404iteteete.' POt-tmpWiCole,-
0140Y:4441101184e-(1941-060(1,,re eootWon:V60ekterii tOle/OntOnventoty-to
group'` obi rtiojitc (f9/3Y used a 'theiWeneas score foi" jobs to

/.1'-'1.01)0under 24 0..4teio. 'Ma Wid'oeteteri'Oralnetitini useit'p*opitonif-b subjects

oaperlitesent04 0-the-104-=Ameitelin ducat keeeetci;-4isociationo in *In'Aioaktof
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of similarities among jobs. Gonyea (1961, 1963) collected indices of job
similarities and used factor analysis methods to group jobs. Since the purpose
of the present study was to determine job clusters based on the perception of
similarities among jobs, the third approach appeared most suitable.

The authors of the present study were interested in obtaining the spatial
configuration of jobs.' Spatial configuration helps to visualize the relationships
between the jobs. Since the classic method of factor analysis does not make
provision to plot the stimuli in a spatial configuration, multidimensional
scaling techniques were explored.

METHODOLOGY

Job Titles:

Thirty-six job titles were selected in accordance with two criteria:
(1) a job title must appear in three of four major interest inventories, or
(2) a title must have been used in two job cluster studies by Gonyea (1961, 1963).
The four interest inventories that were used to select job titles were tong
(Strong, 1966; Campbell, 1969), Kuder (Kuder, 1960), Gordon (Gordon, 1963), and
Brainard (Brainard and Brainard, 1956). The 36 job titles are listed in Table 1.

Subjects:

A total of 78 students served as $8. They were either juniors or seniors
in high school enrolled in the summer school term.

Procedure:

The sorting procedure used by Rosenberg, Nelson, and Vivekananthan (1968)
was used in this study. The procedure required the Ss to sort the stimuli into
several piles. Specifically, each job title was typed on a 3" by 5" card. Each
S was given an envelope containing 36 cards. The order of cards was different
for each S. The envelope also contained rubber bands and a sheet of paper
containing the following instructions:

We are interested in finding out which jobs you think are
similar and which jobs you think do not have very much in common.
Your task is to put the jobs which go together in the same category.
You will do this by looking at the job name on the cards provided
and sorting them into piles of jobs that are alike. 7ou may use
as many categories as you wish, but try to limit the number of
categories to 10. You may use one additional category, MISCELLANEOUS,
for jobs which do not fit into the other categories. If possible,
try to avoid the use of the miscellaneous-category. When you have
finished, -place rubber bands around each set of jobs. Note which
set is the-misceilaneous category by marking in pencil HI on the
top card of the idecollaneous category; and put Another tubber
band around all Of-them. Turn the cards into the ponitot.

Data-Preparation

_Cert4ndate preparation wall necessary to use 'the multidimensiopsf-scaling
method, tt involved tRo'Stepoln the fitst step, an unadjusted 36'000

'1364)- disagreement matrieves constructed. The value:- &t-en-element-in the
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matrix was the number of Ss who did not put the two jobs together. For example,
if the value of the element for salesekt& and secretary is 49, it indicates
that 49 Is put the two job titles in different plies. to the present study thehighest value an element in the matrix can have is 78 and the minimum value is
zero. Then the elements in the unadjusted matrix are divided by 78 to obtain
the adjusted disagreement matrix.

In the second step, the adjusted isagreement matrix was used to obtain a
disassociation matrix. Each element 4) in the disassociation matrix was
computed following the method described %), Rosenberg, Nelson and Vivekananthan(1968, pp. 286). Each 0.j) was then divided by the highest 0 value in thematrix. This adjustment was necessary to use a multidimensional scaling programdeveloped by Young (1968).

RESULTS

Cluster Identification

Solutions were obtained for each of the first:five dimensions._ A measure,
of the goodness of fit, termed "stress" was calculated for each selv;ion and
was expressed as a percentage (see Nruskel, 1964). Nruskal suggests that a
stress of 52 is "good," and 10% is "fair"

The stress values for each solution is given.in Table 2. The stress values
indicate that the three dimensional solution falls within the fair to good range,
while the four and five dimensional solutions can be considered "good."

In this study a combination of the three and four dimensional solutions wereused as a basis for identifying the job titles that should be included in specific
clusters. The values for the 3 and 4 dimensional solutions are given in Table 3.
Using values for the three dimensional solution a 3-dimensional model was
constructed with a plywood board and straws. By visually observing the job
titles in the three dimensional display, the authors temporarily grouped the jobs
in several clusters. Then distances between the job titles in four dimensional
space were computed and used to validate the closeness between job titles in theclusters. The distance matrix is included in Table 4. From these procedures,
two c4teria were established to form the clusters identified in this study. -

(1) At least three job titles must be present in a cluster, and (2) the distance
between each pair of joba in a cluster must not have exceeded a .4 value.
Following the two criteria, 32 job titles formed into twelve clusters and tour
job titles did not cluster. The job clusters are given in Table 5.

Naming Job Clusters

TheAtaming of `job cludvers was a subjective matter.' The proeedntewas to
inopsdp the job-titles within a cluster *4440-sign a dlustet44A16,04h bestdesdribe0hp johSi Fst:**04.54:0040WOPOW-04iii4 10410-titlotti-ridt cal nursei- OVsicisn,= 4entitt,- tit m t' and.7044AILI4'jji d an1C-00peatd that 4Wphs Wet directly 'medical -001604,0A, t
dheilst- ia not he tti*Ughr tti-'141-Ore*y relStid 10S4icallnWessi§ni',-hUt1450-4(tfleo ISC'4(1 '-d0i4i4061-thAtIehes4 C S'-_414000'6'W4-patt-Or tiedi:tat': ie1d1 eiese61'o -Y*Ocrii4iS understandable
whey e' iIUStet was labels salt i Relayed:
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Two clusters for business were identified. (Refer to Table S) Several jobs
were common to both clusters. Howevet the job, secretary, did not meet the
criteria for inclusion in cluster it nor did the fobs, sales clerk and store
manager, meet the criteria for cluster III. Inspection Of the job titles suggested
that the former list might best be described as sales or distributive work.
Therefore, the cluster title Business-Distribution was given. inspection of jobs
in cluster III indicated that it might beet be titled Business- Office.

Clusters IV and V, i.e., Mechanical and Building Trades, are self-evident;
however, Clusters VI, VII and VIII provided a difficulty. Five jobs formed three
clusters of three jobs each which indicates considerable overlap among clusters.
Pattern maker, for example, ie included in all three. It appears that the five
jobs refer to some sort of ability to apply skills in a functional manner.
However, the criteria the authors used did not permit the inclusion of all five
jobs in a single cluster. Therefore the clusters were titled Applied Art I,
Applied Art II, and Applied Art III.

Clusters IX and X present a situation similar to. the one for the Business
Clusters. There was overlap for two jobs, i.e., author and music teacher. However,
the other jobs in Cluster IX seemed to relate to a unique artistic expression of
behavior; therefore, the cluster yie called Creative Att. Cluster X contained
three jobs whose content suggested the title Literary Art.

Two clusters (X1 and X2) were so named because the authors could not meaning
fully interpret their content. Cluster X1 contained three job titles, namely
farm hand, coek, and radio oPerator Cluster X2 contained farm hand, COok4 and
surveyor. FoUr of the 36 job titles, namely demonstrator, lawyer, Social worker
and personal counselor, failed to cluster.

CONCLUSIONS

A primary concern of the current study was the appropriateness of interest
inventories fOr vocational counseling purposes because of the incongruen0e of the
inventory designers' and students' perceptions. Results were analyzed to
ascertain if the jobs used in thiS study were categorized in similsr fashion by
the authors of the fOur interest inventories and by the two studies of 0OnYe4!

Problems were encountered in analyZing parallel-4P hetVe00 thePresent
findings with the interest inventories and Gonyea's results. The problems were
due to (1) the number of categories used by an inventory or Gonyea s findings, and
(2) the number of jobs that overlapped between the present study and in an
inventory or in the studies by Gonyea, The authors are currently engsged in
further analysis of the data since it is a part of a wider study involving career
education. A preliminary analysis indicates that the findings in the present
study are reasonably consistent with the categories'used by-inventory designers
and with Coynea's study. Pot example, the Business4istribution cluster identified
in this,study is weil.deacribe4 by the-kilder-perauaiive category, the Gordon
business category, and the Brainard commercial-category. It-is also siiller to
Goilyea'a factor B aed'it respeati4ely in fiii 1961 and 1963 studiee.

Finally, while additional work-ie,being done on study and conolueiope are
tentative, it appeats'-thatihe mb1tidimeOeional'acaiing-00064Ch may' be a
wfilli'deVite-for'inVeatigifing-eludterOased'oh-tWPareePtiOn
among-itimuli.
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TABLE

JOB TITLES*

1. Demonstrator
19. Dentist

2. Sales Clerk
20. Lawyer

3. Secretary 21. Social Worker

4. Store Manager
22. Librarian

5. Buyer
23. Artist

6. haintenance Mechanic 24. Author

7. Jeweler 25. Architect

8. Cabinet Maker 26. Music Teacher

9. Pattern raker 27. Purchasing Agent

10. Machinist 28. Automobile Mechanic

11. Plumber 29. Chemist.

12. Carpenter 30. Interior Decorator

13. Actor Sl. redical Lab Technician

14. Dancer 32. Office Manager

15. Perm Hand 33. Personal Counselor

16. Cook 34. Personnel Manager

17. Practical Nurse 35. Radio Operator

18. Physician 36. Surveyor

* Items 1-27 appeared on at least three of the four interest inventories
used in the record.

Items-28-736 were used in prior studies by Conyea.



TABLE, 2

STRESS VALUES FOR ONE TRROUCU FIVE DIVENSIONS

Dimension Stress

1 31.9%

2 12.8%

3 6.2%

4 3.8%

5 2.7%



Table 3 Three Dimensional and Four Dimensional Solution

Job Title No. Three Dimensional Pour Dimensional

1 .348
2 .883
3 .517
4 .925
5 .744
6 -.181
7 .199
8 -.273
9 -.055

10 -.145
11 -.216
12 -.234
13 .052
14 .090
15 -.010
16 .074
17 -.999
18 -1.005
19 -.967
20 -.061
21 .056
22 .145
23 -.078
24 -.002
25 -.364
26 .092
27 .845
28 -.165
29 -.811
30 -.211
3) -.945
32 .797
33 .360
34 .790
35 .002
36 -.200

-.015
-.453

-.367
-.577
-.342
.571

.140

.744

.455

.605

.620

.763

.299

.262

.374

.396
-.896

-.904
-.864
-.227

-.154
.084

.375

.175

.435

.201
-.423
.619

-.649
.367

-.828
-.554

-.586
.293

.408

-.056
.226
.010

.220

.185

.712

-.135
.329

-.216

.687

.403

.303
-.849
-.827
.177

-.079
.050
.057

.031
-.128

.042
-.423
-.670

-.646
-.023
-.606
.123

.728

.050

-.282
.077

.218

-.018
.150

.022

.159

.352 -.062

.802 -.527
.432 -.452
.845 -.640
.678 -.406

-.113 .618

.196 .086

-.119 .646

.031 .327

-.094 .644
-.114 .623

-.099 .649

.05 .334

.086 .285

.016 .392

.081 .369

-1.074 t0.723
-1.08 -.729
-1.028 -.690
-.117 -.244
.019 -.160
.122 .078

-.026 .354
-.013 .212

-.198 .371.

.085 .241
I .758 -.502

-.100 .653
1 -.856 -.510

-.083 .302

-1.001 -.658
.724 -.611
.291 -.371
.204 -.647

-.01 .32

-.148 I .427

.081

.212

.014

.214

.202

.520

.147

.449
-.169

.518

.427

-.795
-.779
.149

-.094
.055

.064

.041

-.132
.034

-.428

-.665
-.611
.076

-.576
.111

.543

.06

-.245
.09

.217

.016

.148

-.019
.156

.067

.063

.010

-.004
.061

-.407
.153
.274

.407

-.358
.053

.310

-.182
-.185
-.025
.125

-.018
-.01
.016

.003
-.119

-.159
.075

-.1,68

.409

-.141
.100

-.399
.013

.427

-.033
-.06

.-.182
-.046

-.195
.125



Table 4 Distance Matrix Based on Four Dimensional Solution

1 2 3 4 5 6 7 8 9 10

1, 0.0
2 0.711 0.0
3 0.413 0.429 0,0
4 0.818 0.138 0.496 0.0
5 0.552 0.174 0.317 0.295 0.0
6 1.125 1.570 1.369 1.660 1.413 0.0
7 0.241 0.938 0.626 1.050 0.777 1.066 0.0
8 1.023 1.525 1.330 1.648 1.360 0.685 0.884 0.0
9 0.614 1.259 0.979 1.383 1.101 1.115 0.387 0.724 0.010 1.112 1.564 1.367 1.658 1.405 0.058 1.048 0.636 1.083 0.011 0.971 1.486 1.275 1.601 1.318 0.469 0.850 0.224 0.767 0.42212 0.013 1.517 1.325 1.642 1.353 0.723 0.870 0.047 0.697 0.67413 0.905 1.543 1.206 1.621 1.412 1.374 0.784 1.371 0.859 1.36814 0.861 1.489 1.153 1.566 1.360 1.375 0.752 1.375 0.852 1.36915 0.616 1.214 0.951 1.325 1.041 0.594 0.494 0.512 0.540 0.56916 0.513 1.192 0.907 1.309 1.024 0.872 0.311 0.659 0.299 0.84517 1.579 1.894 1.531 1.927 1.788 1,757 1.528 1.739 1.598 1.77718 1.588 1.899 1.538 1.932 1.794 1.765 1.537 1.745 1.605 1.78419 1.522 1.846 1.480 1.882 1.738 1.720 1.468 1.687 1.534 1.73820 0.509 1.023 0.60.i 1.096 0.879 1.156 0.479 1.097 0.715 1.15821 0.411 0.902 0.523 0.979 0.745 0.971 0.446 0.998 0.745 0.97522 0.494 1.135 0.775 1.214 0.994 1.144 0.427 1.157 0.677 1.14123 0.810 1,493 1.151 1.589 1.351 1.300 0.629 1.172 0.600 1.29424 0.738 1.394 1.031 1.473 1.254 1.230 0.615 1.233 0.736 1.22625 0.795 1.395 1.113 1.517 1.228 0.965 0.593 0.489 0.339 0.93226 0.672 1.329 0.986 1.413 1.190 1.206 0.554 1.195 0.690 1.199

27 0.630 0.119 0.355 0.220 0.159 1,561 0.855 1,494 1.178 1,55420 1.149 1.590 1.396 1.681 1.433 0.044 1.090 0.679 1.131 0.104929 1.297 1.665 1.290 1.712 1.545 1.488 1.235 1.449 1.302 1.50330 0.692 1.346 1.037 1.465 1.169 1.175 0.458 0.790 0.141 X1.14731 1.492 1.814 1.451 1.850 1.704 1.656 1.442 1.644 1.516 1.67532 0.738 0.168 0.396 0.136 0.243 1.557 0.971 1.567 1,314 1.557
33 0.413 0.619 0.252 0.671 0.494 1.202 0.597 1.264 0.961 1.20834 0.729 0.200 0.365 0.161 0.270 1.593 0.960 1.594 1.306 1.59335 0.591 1.224 0.914 1.321 1.056 0.660 0.484 0.746 0.622 0.653
36 0.741 1.349 1.070 1.465 1.176 0.673 0.572 0.396 0.477 0.644



11 12 13 14 15 16 17 18 19 20

11 0.0
12 0.259 0.0
13 1.286 1.362 0.0
14 1.289 1.366 0.062 0.0
15 0.391 0.518 0.959 0.950 0.0
16 0.615 0.646 0.766 0.756 0.293 . 0.0
17 1.695 1.755 1.768 1.756 1.562 1.602 0.0
18 1.702 1.760 1.781 1.769 1.570 1.611 0.015 0.0
19 1.646 1.701 1.717 1.704 1.508 1.543 0.067 0.073 0.0
20 1.032 1.098 0.913 0.880 0.708 0.656) 1.086 1.096 1.030 0.021 0.902 1.003 0.967 0.932 0.571 0.600 1.233 1.242 1.181 0.26122 1.062 1.152 0.453 0.410 0.679 0.528 1.525 1.536 1.471 0.52423 1.127 1.157 0.298 0.311 0.822 0.583 1.669 1.680 1.612 0.80924 1.141 1.227 0.229 0.209 0.795 0.621 1.570 1.583 1.518 0.69125 0.565 0.469 1.081 1.082 0.490 0.433 1.465 1.471 1.404 0.770
26 1.107 1.187 0.243 0.212 0.753 0.565 1.639 1.651 1.585 0.70327 1.459 1.484 1.448 1.394 1.168 1.122 1.850 1.856 1.800 0.94928 0.468 0.718 1.400 1.401 0.614 0.890 1.795 1.803 1.757 1.192
29 1.403 1.463 1.517 1.504 1.258 1.299 0.306 0.314 0.250 0.809
30 0.833 0.766 0.831 0.828 0.614 0.381 1.523 1.531 1.459 0.70131 1.596 1.660 1.701 1.688 1.463 1.512 0.104 0.112 0.081 1.002
32 1.511 1.564 1.544 1.490 1.229 1.227 1.809 1.815 1.765 0.984
33 1.172 1.266 1.101 1.051 0.836 0.835 1.420 1.428 1.372 0.489
34 1.539 1.590 1.515 1.460 1.246 1.228 1.782 1.788 1.737 0.958
35 0.601 0.755 0.778 0.767 0.251 0.344 1.502 1.512 1.451 0.618
36 0.342 0.399 1.023 1.022 0.226 0.344 1.487 1.494 1.431 0.741

21 22 23 24 25 26 27 28 29 30

21 0.0
22 0,532 0.0
23 0.891 0.457 0.0
24 0.748 0.264 0.287 0.0
25 0.781 0.875 0.831 0.930 0.0
26 0.734 0.224 0.282 0.112 0.908 0.0
27 0.847 1..048 1.396 1.303 1.332 1.239 0.0
28 1.005 1.174 1.333 1.259 0.979 1.233 1.582 0.0
29 0.952 1.253 1.402 1.310 1.169 1.371 1.617 1.525 0.0
30 0.775 0.685 0.553 0.708 0.348 0.681 1.260 1.194 1.233 0.0
31 1.140 1.445 1.599 1.498 1.379 1.564 1.772 1.694 0.215 1.445
32 0.059 1.124 1.513 1.385 1.434 1.331 0.224 1.580 1.593 1,391
33 0.350 0.654 1.075 0.909 1.069 0.877 0.569 1.234 1.173 1.016
34 0.851 1.099 1.487 1.358 1.436 1.306 0.216 1.617 1.569 1.378
35 0.490 0.495 0.701 0.602 0.642 0.573 1.171 0.690 1.206 0.666
36 0.669 0.786 0.835 0.860 0.304 0.834 1.299 0.691 1.184 0.521



I

31 32 33 34 3S-

31 0.0
32 1.731. 0.0
33 1.334 0.548 0.0
34 1.706 0.082 0.532 0.0
35 1.406 1.217 0.755 1.223 0.0
36 1.391 1.370 0.971 1.382 o ,(106-



TABLE 5

JOB CLUSTERS AND-ASSOCIATED JOB TITLES

Job- Cluster Job Number -41ib false ,,,
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APPLIED ART 1-1 -10 , Ititati6e Decotitor
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Vfi

APPLIED ART /1

7
Petters- faker
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TABLE 5 (Continued)

job Motor Job Number Job TI.ilef

Viii 9 Pattern Maker
25_ ArChitect,

APPLIED ART III 30 -Interior Decorator
_-_--------..

13 ACtor
IX 14 Dancer

23 Artist--
CREATIVE ART 24 Author

26 Music Teacher-
,

X 22 Librarian-
24 Author

LITERARY ART 26 Music Teacher -

k
......--,-....--.....--------..

XI 15 Pam Hand,
16 1 Cook

X 1 35 Radio Operator

XI/ 15 . Pero hand
-16 Cook

X 2 36 _Surveyor'

1 _ bemonStretor-
20' 140Y0NONC6$TERED 21 Social: WOricer
33 = PeriOnal?Counselori


